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Sigeru Daigobo* : Variation of spore size in the 
Japanese Polystichum polyblepharum group 

M*'- 4 $ 

In Japan, 19 species and 5 varieties have been known in the Polystichum poly¬ 
blepharum group (Kurata, 1964), and more than 20 hybrids have been reported 
among them. These hybrids are presumed by the morphological characters, growth 
habitats and the shape of spores. Shimura (1964) described two types in the spores 
of the Polystichum complex based on the shape and the germination ratio of them. 
The one is the regular type, and the other is the irregular type to which the spores 
of the putative hybrids belong. I tried to compare the size variation of the spores 
of hybrids with those of normal species by means of graphical expression. I would 
like to express my sincere thanks to Prof. H. Ito for his valuable advice. 

Seventy specimens including 15 species, 3 varieties and 8 putative hybrids were 
used in the present study. The spores were collected from herbarium specimens. 
They were mounted in balsam on slideglass and 200 of them were measured at 
random under a microscope. In normal species, the length of the long axis of a 
bilateral spore could be measured easily by determining the exospore dimension 
through the perispore. In the spores of putative hybrids, however, it is difficult 
to distinguish exospore exactly, so that the measurement of the spore was carried 
out through the long axis including perispore. Therefore the measurement data in 
this article are not exactly comparable between hybrids and species. 

As shown in fig. 1, A-D, the sizes of the exospore of normal species (P. micro- 
chlamys, P. ov atop ale aceum, P. polyblepharum, and P. pseudomakbioi) tend to be 
in approximate steep normal curves with relatively narrow range of variation. Also 
P. braunii, P. fibrillosopaleaceum, P. igaense, P. longifrons, P. makinoi, P. ovato- 
paleaceum var. coraiense, P. polyblepharum var. scabiosum, P. retrosopaleaceum 
and P. tagawanum show the same type as fig. 1, A-D. In each curve of the normal 
species, there is the size difference less than 26 p between the maximum and the 
minimum. And the majority of spores distributes around the numerical means. 
Although no exact statistical treatment has been done yet, it may be said that the 
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spore size is fairly stable in normal species and that it may be possible to estimate 
the size by the mean. 

On the other hand, the spores of putative hybrids are highly irregular. They 
have various shapes and sizes, and many of them are dark in color. Many spores 
are not typically “bean-shaped”, but spherical, twisted, or aggregative (fig. 2-A). 
Fig. 1, G-K are the histograms of the length of whole spore including perispore.. 
They tend to be in much broader curves than in the case of normal species. Spores 
of other putative hybrids, namely P. inadae, P. izuense and P. ongataense show 
the same type of curves as fig. 1, G-K (P. mashikoi, P. hakonense, P. kurokawae,. 
P. namegatae and P. kiyozumianum ), except one in P. mashikoi (fig. 1, G a). In 
this case, however, it is possible to distinguish it from the normal spore curves by 
its relatively lower one. As a matter of fact, it is easier to distinguish the spores 
of hybrids from those of normal species by their external shape and the relatively 
obscure exospore rather than by the spore size. As regards the size of the irregular 
spore, the correlation between the fertility and the shape of the spore is more inter¬ 
esting than the variation range itself. 

Fig. 1, E and F indicate the exospore lengths of the apogamous species 
(P. rigens and P. tsussi¬ 
mense). They show broader 
curves like those of the 
spores of the hybrids (ex¬ 
cept G a). The spores of 
the apogamous species, 
however, are “bean-shap¬ 
ed” as the normal species, 
and it is possible to meas¬ 
ure the exospore through 
the perispore even tiny 
spores (fig. 2, B). Other 
apogamous species like P. 
kiusiuense , P. neolobatum 
and P. tsussimense var. mayebarae show similar curves of size variation as fig. 1, 

Fig. 1. A-D. Length of the exospore of normal species. A. P. microchlamys. B. P. ovuto- 
paleaceum. C. P. polyblepharum. D. P. pseudomakinoi. E, F. That of the exospore of apo- 
gamous species. E. P. rigens. F. P. tsussimense. G-K. Length of the whole spore of putative 
hybrids including perispore. G. P. mashikoi. H. P. hakonense. I. P. kurokawae. J. P. 
namegatae. K. P. kiyozumiatmm. 



Fig. 2. Spore shape. Dotted lines show exospore outline. 
A. P. namegatae (putative hybrid). B. P. tsussimense 
(apogamous species). 
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E or F. Shimura (1964) treated the spores of apogamous members as the regular 
type, and did not mention some tiny spores mixed in the spores of normal size. 
However, it seems to me true that the existence of tiny spores may be one of the 
characters of apogamous species in the Polystichum members. 
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